Agroecological, Climatic, Land Elevation and Socio-economic Determinants of Pesticide

Introduction
41
Although pesticide application is supposed to be a damage control measure in preventing 42 production loss from pest and/or disease attacks and is not a yield enhancing input, there is a 43 widespread acceptance that the expansion of modern agricultural technologies has led to a sharp 44 increase in pesticide use (Rahman, 2013 (Rahman, , 2003a Pingali and Rola, 1995) . Pesticide is also 3 believed to improve nutritional value of food and its use is viewed as an economic, labour-saving 46 and efficient tool for pest management (Damalas and Eleftherohorinos, 2011). Furthermore, 47 pesticide is believed to bring about competitive advantage for agricultural crops (Delcour et al., 48 2015). Pesticide use is growing continuously worldwide both in numbers and quantities since the 49 1940s. The total pesticide production has increased from one million metric ton (mmt) in 1965 to 50 nearly 6 mmt in 2005 (Carvalho, 2006) despite widespread claim of its adverse effects, e.g., 51 emergence of pest resistance and harm to human health and the environment (Hou and Wu, 52 2010; Pimentel, 2005; Pingali, 1995; Antle and Pingali, 1994) . This is because pesticide use is 53 seen as a necessity to retain the current production and yield levels and maintain high quality and 54 standard of life (Delcour et al., 2015) . It is predicted that pesticide use by farmers in developing Farmer j maximizes total profits: or less than the total land cultivated by the producer.
154
The first order conditions lead to the corresponding demand functions for pesticides and 155 'other inputs' for individual crops:
8
We can aggregate the pesticide demand functions of individual crops as follows: Since not all farmers use pesticides in their production process (see Rahman, 2003a).
171
The stochastic model underlying Tobit may be expressed as follows:
Q' j * is a latent variable such that:
175 where the disturbances u j is an error term and is independent and identically distributed as N(0, 176 σ 2 ). rejected at 1% level of significance (Table 5) . 336 Since, parameters of the Tobit model cannot directly reveal the magnitude of the effect, 337 we compute elasticities and presented in column 5 of whereas it is significantly lower for high land and very low or low land elevation zones 2 with 377 highly elastic response for the latter (elasticity value -2.4). The implication is that the low lying Table 6 presents the results of the model with medium high land included in the equation. The influence of other three categories of land elevation variables are from three independent regression models and are presented in parentheses. It is worth noting that general results of all other models are almost identical to the one reported model in Table 6 and hence not presented.
Variables
district level effects and concluded that pesticide use is significantly influenced by regional 390 characteristics, we believe that controlling for environment and climate are more accurate and 391 meaningful as these factors directly affect the production conditions within which farmers 392 operate whereas district is an arbitrary administrative unit. 
Conclusions and policy implications
394
The principal aim of this study is to explicitly identify the influence and magnitude of the (86.6%) instead of cereal (i.e., rice and wheat) producers as conventionally believed. Also, the 405 use rate and factor share of pesticide was highest for oilseed followed interchangeably by jute 406 and aromatic rice, all of which are cash crops. The implication is that a boost in the production of 407 these three crops, which are suitable for export to earn foreign exchange, will lead to an increase Note: a = These coefficients are from individual models fitted using only one land type variable each time in order to avoid high multicollinearity amongst 572 these variables. 573 *** Significant at 1% level (p<0.01), 574 ** Significant at 5% level (p<0.05), 575 * Significant at 10% level (p<0.10). 576 577 578
